S2
. TEM images of representative double barrel nanopipettes fabricated by laser-assisted pulling of double barrel quartz capillaries. Figure S2 . DNA translocations from bath to pipette across a single pore. An independent working electrode is inserted in each barrel of a double barrel nanopipette filled with a solution of 2 M LiCl. The nanopipette is then immersed in a 2 M LiCl bath containing 300 pM 10 kbp DNA and the reference electrode. Events are recorded after applying a potential to only one pore (channel 1) of the dual barrel nanopore system, with the voltage of the second barrel held at 0 mV. (a) Schematic representation of a typical translocation event. Upon application of a positive bias in channel 1, a DNA molecule is attracted towards the tip of the pipette (i) and starts its translocation through the pore (ii), which can be observed as a sharp shift from the baseline in the ionic current recording. The end of the event is characterized by a gradual return to baseline, which follows an exponential profile (iii). (b), (c) Ionic current traces measured in the two detection channels and representative translocations recorded when 400 mV is applied to channel 1. The end of the events shows a gradual return to baseline and can be fitted using a monoexponential function with a time constant τ. . Double pore event rate vs. predicted co-translocation event rate. Double pore event rate versus voltage (red data points) is compared to the predicted rate probability (grey data points), "#$%&' = 2 + , , of two distinct molecules entering the two pores at the same time based on counting statistics. The theoretical prediction assumes the two nanopores behave independent and act as single pore systems where + and , are the events rates of the two pores and is the average translocation dwell time. For all voltages applied, this theoretical value is approximately 2 orders of magnitude lower than the experimental rate. The double pore event rates observed were much higher than the probability of two distinct molecules entering the two pores at the same time. For example, at 400 mV the experimentally measured double pore event rate was 0.2 events/s, which is approximately 2 orders of magnitude higher than the predicted probability that two distinct molecules would enter the two pores simultaneously based purely on counting statistics. Figure S5 . DNA translocations performed in competition mode using asymmetric pore sizes. Translocations of 300 pM 10 kbp DNA were recorded in 2 M LiCl using a double barrel nanopore with asymmetric apertures (G1= 22.62 ± 0.01 nS and G2 = 27.72 ± 0.01) operating in competition mode. The voltage in one detection channel (channel 1) was varied between 0 mV and 800 mV while the potential of the other one (channel 2) was fixed at 400 mV. (a) Event rates of the translocations recorded in the two channels at the different potentials. The bigger pore (channel 2) shows a higher event rate at all voltages applied. (b) Percentage of double pore events recorded in channel 1 and channel 2. Notably, at all voltages the percentage of double pore events is significantly lower than the one measured for a double barrel nanopore with symmetric apertures (i.e., 12.9 ± 0.1 % when 400 mV are applied to both barrels), showing that an imbalance in the pore sizes can drastically affect the efficiency of the platform. (c) Representative ionic current traces recorded in the two barrels when channel 1 is held at 400 mV, and channel 2 is set to (i) 200 mV, (ii) 400 mV, and (iii) 600 mV. Figure S6 . Voltage dependence of DNA translocations performed in competition mode using pores of comparable diameters. Translocations of 300 pM 10 kbp DNA in 2 M LiCl were recorded in a double barrel nanopore with pores of comparable sizes (G1= 32.66 ± 0.01 nS and G = 29.65 ± 0.01 nS) operating in competition mode (STD indicates the error in the linear fitting of the current-voltage characteristics of n=1 device). The voltage of one channel (channel 1) was held at 400 mV while the potential of the second (channel 2) ranged between 300 mV to 500 mV. (a) Voltage dependence of event rates of channel 1 (blue) and channel 2 (red). (b) Percentage of double pore events recorded in channel 1 (blue) and channel 2 (red) at different voltages. (c) Typical current-time traces recorded in the two channels when one potential is fixed to 400 mV and the voltage of the second channel is set to (i) 300 mV, (ii) 400 mV, and (iii) 500 mV. Figure S7 . Voltage dependence of the offset of double pore events in competition mode. DNA translocations (300 pM 10 kbp DNA in 2 M LiCl) were performed by sweeping the voltage applied to one pore between 300 mV and 500 mV while holding the potential of the other pore at 400 mV. δ1 was calculated to be only marginally affected, and its distributions retained a symmetrical shape with respect 0 ms. In contrast, δ2 showed a clear dependence on the voltage applied, as DNA molecules are predominantly being pulled towards the nanopore that exerts the stronger force and thus the one with the higher voltage applied. As it is shown in the bottom (Ch1: 400 mV, Ch.2: 300 mV) or top panel (Ch1: 400 mV, Ch.2: 500 mV), δ2 distributions are centered around negative or positive offset values respectively, reflecting a preferential exit channel for the DNA molecules. In contrast, when the 400 mV was applied to both channel, the δ2 distribution is centered around 0 ms, as in this case both pores exert comparable forces on the molecules. Figure S8 . Comparison of double pore and single pore events in competition mode. Translocations of 300 pM 10kbp DNA in 2 M LiCl were recorded when a bias of 400 mV was applied to both channels. (a) Histograms of peak currents recorded in the two channels for double pore (bottom panels) and single pore (top panels) translocations. Both single pore and double pore events resulted in very similar peak current distributions in both channels. (b) Histograms of dwell time of double pore and single pore events recorded in the two detection channels. While all single pore events showed dwell times shorter than 3 ms, double pore translocations were observed to last almost 15 times longer. The dwell times of both of double pore and single pore events showed equivalent distributions in both detection channels. Figure S9 . Voltage dependence of peak current of double pore events in competition mode. Translocations of 300 pM 10 kbp DNA in 2 M LiCl were recorded when the same potential was applied to both channels. The scatter plots represent the peak currents of double pore events recorded in the two channels. At all voltages, events distribute symmetrically around the diagonal (red line), showing that molecules displace comparable currents in the two channels. Furthermore, in both channels, the peak currents measured increase with increasing potentials applied. Scatter plots of peak current, dwell time, and integrated area of double pore events recorded in the two channels. The delivery channel was fixed at -200 mV, and the recipient potential was set to (i) 200 mV, (ii) 400 mV, (iii) 600 mV. (b) Scatter plots of peak current, dwell time, integrated area of double pore events recorded when the delivery potential was held at -600 mV and recapture voltage was set to (i) 400 mV, (ii) 600 mV. Figure S11 . Comparison of double pore and single pore events in transfer mode. Translocations of 300 pM 10kbp DNA were recorded with delivery and recipient voltages set to -400 mV and 400 mV respectively. (a),(b),(c) Histograms of peak currents, dwell time, and integrated area of double pore and single pore events recorded in delivery (left panels) and recipient channel (right panels). Single and double pore events recorded in the recipient channel showed similar distributions for all three values. Furthermore, 99.6% (n = 831) of the molecules in the delivery channel were efficiently translocated into the recipient channel. Figure S12 . Gating of the DNA translocation in transfer mode. (a), (b), Scatter plots of the peak current and dwell times for 10 kbp DNA at 300 pM using an applied voltage of -400 mV and 400 mV to the delivery and transfer channels respectively (c),(d) Transfer-voltage dependence of peak current and dwell time for 10 kbp DNA for a delivery potential that was fixed at -400mV. The peak current distribution of the delivery channel (red) does not change significantly across the voltage range (from 57 ± 3 pA to 59 ± 4 pA when the voltage applied to the transfer channel was 0 mV and 800 mV respectively) while the dwell time was only marginally affected (from 1.55 ± 0.63 ms to 0.89 ± 0.26 ms when the voltage applied to the transfer channel was 0 mV and 800 mV respectively). By contrast, the peak currents detected in the transfer channel (blue) increased from 45 ± 4 pA at 200 mV to 152 ± 8 at 800 mV. The opposite trend was observed for the dwell times; events displayed an average time of 1.81 ± 0.35 ms at 200 mV compared to 0.56 ± 0.11 ms at 800 mV. (e), (f) Distributions of start (δ1) and end (δ2) offset significantly narrow with increasing voltages applied. Events were detected with an offset of up to 2.8 ms at 200 mV compared to an offset of 0.5 ms at 800 mV.
